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m** the present inventon relales to ^l^Z^^Z^l^ 

w ^^*^:^^^zz^ inks ? are in ,he sow ^ - 

10 operafng temperature, droplets of liquid ink are elected S T?" ^ an ink * P ' intin 9 device At the jet 
the surface of the printing med B , the'y quic ,y i S o 5 TJSZST T ** "* droptetS ^ 
change .nks have also been investigated lor use in Zer ZZl , t , pattern of solidified ink drops. Phase 
in US. Patent No. 5.496,879 and German ^^£^£££g" T 38 *™« ■**•» as referenced 
Farbenfabrik Keller, Dr. Rung and Co puDiications DE 4205636AL and DE 420571 3AL assigned to Siegwerk 

,5 Seders 

comb in .ng the above^Jescribed ink carrier cornpo.£^S^;,^.»^ Chan9e hk Wi " be ,ormed «V 
pnmary colored phase change inks . can comprise ourtom^o i sub, ^ct.ve pnmary colorants. The subtractive 

and black. 

' may comprise dyes from the classes of Color Index fC I Slnfn S ^ UaCtNe P rima, V c °l°rants employed typically 
and a limited number of Basic Dyes. Th TSS£ ^^^ D ^^ mM ^^^Ofi 
5,221,335, assigned to Coates Electrograohfes SS F^l o * P ' 9mentS 38 exe ™P«fie° in U.S. Patent No 
Tektron* inc, is directed to the use of aTpS cEs SSSS T N ° 96 3006366 ' a " d -5-* 

[0004] Phase change inks are desirableT^^^ 

during shipping, long-term storage, and XtelTJLZZ^ * 8 8 °' id phase at room temperature 

oration are largely eliminated, thereby ^Z^e^Z^T"^ ^ C ^ due te •* ~£ 
art phase change ink jet printers where the nk E£E2 t^SSS^ Furthermore ' in the ^ve-noted prior 
sokdify immediately upon contact with the substrate Si^JTS ° nt ° ^ ^ mediUm the droplete 
qualrty is improved. This is also true of the processes andt^ 9 P " n,in9 mediUm is P reve "ted and dot 

[000S] In addition to the above-referenced U <5 nL ? Compos,t,ons de **°ed herein. 

4,684.956; 4,851,045; 4,689,560 5 006 170- a^sT^i ! N ° 8 ' 3 ' 6S3 ' 93 2; 4,390.369 4 484 948" 
These materials can inc.ude paraffins, macrocrystalline w^es SSZT APP " Cati0n ^ 0187352 and 020 6286- 
waxy materials, fatty amide-containing materials, sXnZde m^Sj 1 ^ W8Xe8 ' ,at * ackte a " d <*« 

hav.ng a melting point of at least 65 C and obtafneZ £5 an ^ST***** h ° M hK an 0,i ^ethane 
sto,ch.ometric amount of erther: (i, a monohydric alcoho, comZZ l^ Z TO? with * "east a 

by another different monohydric alcohol component' or m^lZS I alco "°' component followed 

alcohol component, followed by a rnono^LJ^Zo!n^Z " ' COmp0nent - follow <* by a dhydric 

Ue.^ 

(e gjhe esterifying acid may be an SSSSS^SS^^ U a,iphatic a '^ 

jntroducing ethylene unsaturate into the oligourethane a„o E^." T?? - ° f mS,haCryliC acid >« ther ^y 
lymenzation (curing, after having been applied to a substrate Z . 8U . ltobte '° r 6Ventual further additional po- 
PCTA PP .i M ,ionfunt,erdefinedL 

glycol (e.g. ethylene gfyco., polyethyiene gly^EG^ 

iSS.*?' d t°K ene ^ m ^an^^ ^ (PPG 75 °" 1 °00and 1500). tleth- 

[0008] Also, PCT Patent Application WO 94/n*fii o " e ™ ne ° ,0, >- 

ionomeric materiab in combination with image STZ to ta^r' ^ COmpan * 1eaches the us « °* 
can .nclude many different types of copolvmeric v ^ZZZZZ^ '" k jet ink ' The io "^eric materials 

prepared from a dkri or polyol and a hydroxy! aciJ £anv oth J ' d ' ng ca * ox y'-'"nctional polyurethanes 

agent of the invents are included in S^^iSn f ° r the ima 9 e 

[0009] Furthermore, European Patent Application No 97 304797 7 «. ■ , 

PPcat,on No 97 304727.7. ass.gnedtothe Assignee of thepresent invention. 
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teaches phase change carrier compositions that comprise the combination of a urethane resin with a urethane/urea 
resin that may optionally contain other ingredients such as mono-amides and polyethylene waxes. However, that U. 
S. patent application does not teach or explicitly suggest a phase change carrier composition that contains the com- 
bination of three critical ingredients of the carrier compositions of the present invention. 
s [0010] When certain magenta colorant materials are utilized in phase change inks, several technical problems may 
arise that may prevent the best use of these materials. First, the magenta color does not develop completely; second, 
the magenta dye may migrate or "diffuse", thereby degrading print quality over time; and third, the magenta color may 
darken upon exposure to light. Accordingly, there is a need to solve these problems. The present invention offers a 
solution to these problems. 

10 [0011] One aspect of the present invention is directed to phase change ink compositions comprising an admixture 
of (a) a phase change carrier composition; (b) at least one compatible phase change magenta-colored colorant material; 
and (c) at least one organic sulfonic acid compound. 

[0012] Yet another aspect of the present invention is a method for producing a layer of a phase change colored ink 
on the surface of a substrate by either direct or indirect printing wherein the phase change ink composition in the solid 

is phase comprises the above-noted admixture. 

[0013] Features of the phase change inks of the present invention include more fully developed magenta color; an 
ink that diffuses less readily; and an ink having more light-stability, when compared to similar inks not containing an 
organic sulfonic acid compound. It is believed that the sulfonic acid compound or compounds biases certain magenta 
colorant materials into more stable physical forms which decrease its mobility in the ink matrix and fully develops the 

20 color strength of the magenta colorant. 

[0014] It is an advantage of the present invention that phase change ink compositions of the present invention have 
improved stability, utility and quality that make them more desirable for a wider variety of applications. 
[0015] The term "phase change carrier composition" as used in the present specification refers to any combination 
of suitable materials, other than magenta colorant materials and organic sulfonic acid compounds described below, 

25 that may be used in phase change inks. This includes the materials described in the above-noted patents and patent 
applications. One preferred class of phase change carrier compositions includes isocyanate resin-based carriers de- 
scribed in the above-noted European Patent Application No 97 304727.7 and other Patent Applications assigned to 
the same assignee. Another preferred class of phase change carriers is the tetra-amide-based carriers described in 
U.S. Patent Nos. 4,889,560 (Jaeger et al.); 4,889,761 (Titterington et a!.); 5,372,852 (Titterington et al.) and 5,621,022 

30 (Jaeger et al.). 

[0016] The phrase "at least one compatible phase change magenta colorant material" as used in the present spec- 
ification and claims refers to one or more magenta-colored colorant materials that are useful in making phase change 
inks and are also compatible with the phase change carrier composition also present in the same phase change ink. 
These magenta colorant materials are "rhodamine-type" magenta colorants as exemplified by dyes such as Solvent 
35 Red 49, Solvent Red 1 27 and the like. 

[0017] The term "at least one organic sulfonic acid compound" as used in the present specification and claims refers 
to any organic compound having one or more sulfonic acid moieties. 

[0018] The phase change carrier composition, as stated above, preferably contains any of the isocyanate resin- 
based carriers described in the aforementioned European Patent Applicationl No 97 304727.7. These include urethane 

40 resins, urea resins, and mixed urethane/urea resins made from various isocyanates, alcohols and amines. 

[0019] The term "nucleophile" in the present specification and claims is used as defined on page 179 of "Advanced 
Organic Chemistry", 3rd Edition by Jerry March, ©1985 by John Wiley and Sons, to describe a reagent that brings an 
electron pair to a reaction to form a new bond. The preferred nucleophiles of this invention are alcohols or amines, but 
it is understood that other nucleophilic functional groups that are capable of reacting with the isocyanate moiety could 

45 also be used in the invention. 

[0020] The term "oligomer 0 in the current specification and claims is used as defined on page 7 of "Polymer Chemistry 
- The Basic Concepts" by Paul Hiemenz, ©1984 by Marcel Dekker, Inc., to describe a term coined to designate mol- 
ecules for which n (representing the number of repeating monomer units) is less than 10. 

[0021] The term "isocyanate-de rived resin" as used in the present specification and claims is defined as any mon- 
50 omeric, oligomeric or non-polymeric resinous material derived from the reaction of mono-, di-, or poly-isocyanates with 
suitable nucleophilic molecules. 

[0022] The terms "isocyanate-de rived wax" as used in the present specification and claims is defined as any crys- 
talline or semicrystalline waxy material derived from the reaction of a fatty isocyanate with a suitable nucleophile, or 
the reaction of a fatty nucleophile with a suitable isocyanate, or the reaction of a fatty nucleophile with a fatty isocyanate. 
55 [0023] The term "urethane resin" or "urethane isocyanate-derived resin" as used in the present specification and 
claims is defined as any resin that is a urethane that is the product of the reaction of an isocyanate and an alcohol. 
[0024] The term "mixed urethane/urea resin" or "urethane/urea isocyanate-derived resin" as used in the present 
specification and claims is defined as any resin that is a mixed urethane/urea that is the product of the reaction of an 
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isocyanate, an alcohol and an amine. 



reaction h carried out at elevated temperas (e q abouS? ,!? ^ inVen,k>n ' P ' e,erab, » *• 

catalyst such as dibutyltinditeurate, bLu"*^ 

triethylamine. The reaction condftbns preferab^^^^^^ in ^ 3Ce,a,e> Stannous « 

or other suitable atmosphere, to prevent ox^Z ^mL T a,m ° Sphere ' 8ucn as ar 9™ °' nttrogen gas 
reactions. The mole ratio of reactants is adjusted so thaHhpi a " d t0 prevent "desirable side 

the reaction with a slight molar excess o afcono o" am ne tvn^ , " " ' UnClionalities are «™P'*tely consumed in 
together in any order and/or added to th* rZZZ Z Z LY P .T ema,n,na - c °nceptually the reactants can be added 
invention, reaction conditions and the ordeTo * a£S r «Z t ? Pediments of the 

First, reaction conditions and reactant additionTare ct^^ Control,ed ,or 8everal '^sons. 
whenreacting mixtures of a M an^ZlZT^lr ^ eX ° ,hermiC reac,ion - 

ofadditionoftheisocyanateandthediffereZuceS^ 
molecules, and/or mixed urethane/urea rJecul^ 

different reactivities to isocyanates of alcoTols vercu SEjSr "TT " the *" fesin - When **8 this, the 
separate isocyanate groups on IPD.. See J H &unTeZd K P^S ?* diierent reaC,h,i,ies of the 

by Interscience of New York, New York h ' 7? * TW » uwtt ~ Pa « <• Chemistry" published 

product information sheet which provide fuZ SSiSZT^^ ' M iSOph ° r0ne technical 
and order of addition of the reactants fe 5^.25lZ£ J"' 8 * the reaCtion «*■« 

in the finished resin so that the resin will specrflcallv te "°r or customize the different types of molecular species 

S hZI I ° 0n ! ,O H e 3 T C0Si,y th3t is desi9ned ,or a S P«* application 

3 Zl 1 * 9 88 tranSiti ° n te W'° and/or matting poin^nd 
(3) have consistent properties from batch to batch. 

of about -30-C to about 100-C. The ^Z^^^lt^ 10 C ? l ° aDOUt 5000 cPs * ^ and T g 's 
having sharp matting points from about Ire to aZ "IJSSSS- ^ ^ 9enera " V ° paqUe ^ 80,11)8 
The isocyanate-derfved resins and waxes disofaTo °' abOUt 1 cPs to about 25 cPs * 140»C. 

higher is the viscosity. While the struck iZEZZZZ?? ™™ hioher *• T s «- the melting point, the 
isocyanate-derived resins is controlled by the proper ch Te ofTh/Z V , Und f rstood ' * is that the T g o» the 
in Table 3 in the aforementbned co-pending B^^SZ ZvwZT^ " " illU8,fa,ed 

available commodity chemicals used as chemical precu^wTZnJ . n "" 9 ° ne ° rmore ° ,,he readi| y 

cyanate-derived resin and wax materials. P recureo ^ will permit custom-ta.lonng of the properties of the iso- 

[0027] Preferred alcohols to react with dif unetinnai 9n ri • 

urethane/urea resins o, this invention ^S^^JS^T *? "** f*" ^ °' th * 

any aliphatic alcohol [e.g., a C,-C„ or hiqher lineaT^rZH J J . nStanCe> the """"hy** alcohol could be 
as methanol, ethanol, (n miJ^^tn^S^^T^ T*** * ^ CyC " C aliphat * a,coh °' «* 
the like) hexanol, (n, iso-, t-, and the lEJt£j^' t^T h?k T ' ^ th6 " ke) Penteno1 ' < n "' iso "- ^ «* 
and branched) undecanols, (n- and branched) dodec^not'm »nH h ! ) ^ an °'' ( "" and bra " Ched ) decanols - 
decanols, 3-cyclohexyl-1-propanol 2^ycbhexvn . . . d) hexadecano| s. and branched) 

no.. 4-e«hy.cyc.ohexanol, ^^S^^^^^f^ cyclohexanol. 4-memy. cyc.ohexa- 
45 n°ny. ^d dodecy.pheno, a.koxy Jes ^'n^, %££2TTZ ^ ^ ^ ^ 
as phenol, naphthol, and the like, and their T alkox yP heno '); aromatic ateohols such 

cholesterol, vitamin E, and the like) and o*J3SS a.coSlsfe fJ?J**i'? h alCOh ° ,S ' h y droabia tyl ateohol. 
noethanolamine, tripropyleneglyco monomethvlerher hvrtrnlh t ' 9 " N ' N - d,me t h y'-N-ethanolamine. stearamide-mo- 
S teary.stearamide.andL.ikei.twTZbl^^^^^^ men,ho1 ' iSoborneo1 ' terpineo., l2-hyd rox y 

50 PjVole cou« also be hcorpora/ed into ^1^J^T^J^. M amounte a meter teL) 
The preferred alcohols are hydroabietyl alcohol octvtahen^tho!?! ? ° l,aomer,c 8 P ec,es in the resins if so desired. 
[0028] Preferred amines to react wrth d^n^i ZT^ ^ ° C,adeCyl ''k^ 

ofthis invention include any noncTt^Ze with KS""? ? ,0 ^ th6 miX6d ure thane/urea resins 
functbna. groups (e.g., trietnytemine). Fc^nsS »5ILSi^HK ,,,,, ^ amheB WkJ ° f ° ,her 
« ( a 9..aC r C a orhigherlineLamine,anybS^^^^ 

amine, (n- and iso-)propyl amine, (n-, iso- a ^)b2?ZZ Cychc al,pna,,c amine > s "=h as methyl amine, ethyl 
the like, hexy. amine, (n, iso-,,-, ind the C^SJTl t-T and^ « T V ' ^ ^ ^ a " d 

decy, amine, (n- and branched) undecy, amies V Jt^^*^ ~ ^ ^ 
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amines, (n- and branched) dodecyl amines, dimethyl amine, diethyl amine, di(n- and iso-)propyl amines, di(n-, iso-, t-) 
butyl amine, di(n-, iso-, t-, and the like)pentyl amine, di(n-, iso-, t-, and the like)hexyl amine, di(n-, iso-, t-, and the like) 
cyclohexyl amine, di(n-, iso-, t-, and the like)heptyl amine, di(n-, iso-, t-, and the like)octyl amine, di(n- t iso-, t-, and the 
like)decyl amine, di(n-, iso-, t-, and the like)dodecyl amine, di(n-, iso-, t-, and the like)octadecyl amine, cyclohexyl 

s amine, 2,3-dimethyM -cyclohexylamine, piperidine, pyrrolidine, and the like; an aliphatic/aromatic amine (e.g., benzyl 
amine or analogues with longer or additional alkyl chains); aromatic amines such as aniline, anisidine, and the like; 
fused ring amines such as rosin amine, dehydroabietyl amine, dihydroabietyl amine, hydroabietyl amine, and the tike; 
and miscellaneous amines (e.g., adamantyl amine, isonipecotamide, polyoxyalkylenemonoamines, such as M-series 
Jeffamines available commercially from Huntsman Chemical Company of Austin, Texas; 3,3'-diamino-N-methyl-dipro- 

io pylamine, and the like. It will be obvious to those skilled in the art that small amounts (on a molar basis) of polyamines 
could also be incorporated into the reaction mixture to produce oligomeric species in the resins if so desired. The 
preferred amine is octadecyl amine. 

[0029] Preferred alcohols to react with monof unctional isocyanates to make the mixed urethane/urea resins of this 
invention include any monohydric alcohol. For instance, the monohydric alcohol could be any aliphatic alcohol [e.g., 

is a Cj -C22 or higher linear alcohol, any branched alcohol or any cyclic aliphatic alcohol such as methanol, ethanol, (n- 
and iso-)propanol, (n-, iso-, and t-) butanol, (n-, iso-, t-, and the like) pentanol, (n-, iso-, t-, and the like) hexanol, (n-, 
iso-, t-, and the like) octanol, (n-, iso-, t-, and the like) nonanol, (n- and branched) decanols, (n- and branched) unde- 
canols, (n- and branched) dodecanols, (n- and branched) hexadecanols, (n- and branched) octadecanols, 3-cyclohexyl- 
1 -propanol, 2-cyclohexyl-1 -ethanol, cyclohexy {methanol, cyclohexanol, 4-methyl cyclohexanol, 4-ethylcyclohexanol, 

20 4-t-butylcyclohexanol, and the like]; an aliphatic/aromatic alcohol (e.g., benzyl alcohol, octyl, nonyl, and dodecylphenol 
alkoxylates or octyl, nonyl, and dodecylphenol, alkoxy phenol); aromatic alcohols such as phenol, naphthol, and the 
hke, and their derivatives; fused ring alcohols (e.g., rosin alcohols, hydroabietyl alcohol, cholesterol, vitamin E, and 
the like) and other suitable alcohols (e.g., N,N-dimethyl-N-ethanolamine, stearamide-monoethanolamine, tripropyl- 
eneglycol monomethylether, hydroxybutanone, menthol, isoborneol, terpineol, 1 2-hydroxy stearyl stearamide, and the 

2S hke), as well as multifunctional alcohols such as ethylene glycol, diethylene glycol, triethylene glycol, dimethylolpropi- 
onic acid, sucrose, polytetra methylene glycol (MW < 3000), polypropylene glycol (MW < 3000), polyester polyols (MW 
< 3000), polyethylene glycol (MW < 3000), pentaerythritol, triethanol amine, glycerin, 1 ,6-hexanediol, N-methyl-N,N- 
diethanol amine, trimethylol propane, N,N,N , ,N'-tetrakis(2-hydroxypropyl)ethylenediamine 1 and the like. The preferred 
alcohol is octadecanol. 

30 [0030] Preferred amines to react with monof unctional isocyanates to make the isocyanate-derived waxes and resins 
of this invention include any monof unctional amine, with the exception of tertiary amines void of other nucleophilic 
functional groups (e.g., triethylamine). For instance, the monoamine could be any aliphatic primary or secondary amine 
[e.g., a C r C22 or higher linear amine, any branched amine or any cyclic aliphatic amine such as methyl amine, ethyl 
amine, (n- and iso-)propyl amine, (n-, iso-, and t-) butyl amine, (n-, iso-, t-, and the like) pentyl amine, (n-, iso-, t-, and 

3S the like) hexyl amine, (n-, iso-, t-, and the like) octyl amine, (n-, iso-, t-, and the like) nonyl amine, (n- and branched) 
decyl amine, (n- and branched) undecyl amine, (n- and branched) octadecyl amine, (n- and branched) hexadecyl 
amine, (n- and branched) dodecyl amine, dimethyl amine, diethyl amine, di(n-, and iso-)propyl amine, di(n-, iso-, t-) 
butyl amine, di(n-, iso-, t-, and the like)pentyl amine, di(n-, iso-, t-, and the like)hexyl amine, di(n-, iso-, t-, and the like) 
cyclohexyl amine, di(n-, iso-, t-, and the like)heptyl amine, di(n-, iso-, t-, and the like)octyl amine, di(n-, iso-, t-, and the 

40 like)decyl amine, di(n-, iso-, t-, and the like)octadecyl amine, di(n-, iso-, t-, and the like)dodecyl amine, cyclohexyl 
amine, 2,3-dimethyM -cyclohexylamine, piperidine, pyrrolidine, and the like]; any aliphatic/aromatic amines (e.g., ben- 
zyl amine or analogues with longer or additional alkyl chains); aromatic amines such as aniline, anisidine, and the like; 
fused ring amines such as rosin amine, dehydroabietyl amine, dihydroabietyl amine, hydroabietyl amine, and the like; 
and miscellaneous amines (e.g., adamantyl amine, isonipecotamide, polyoxyalkylenemono-, di- p ortriamines, such as 

45 M-, D-, and T-series Jeffamines available commercially from Huntsman Chemical Company of Austin, Texas; 3,3'- 
diamino-N-methyl-dipropylamine, and the like, as well as multifunctional amines such as polyethylene imine; ethylene 
diamine; hexamethylene diamine; isomers of cyclohexy [diamines; 1,3-pentadiamine; 1,12-dodecanediamine; 
3-dimethylamino-propylamine; 4,7 I 10-trioxa-1,13-tridecanediamine; diethylene triamine; 3,3-diamino-N-methyldipro- 
pylamine; tris(2-aminoethyl)amine, and the like. The preferred amine is octadecylamine. 

so [0031] Additionally, hydroxyl/amino containing compounds can be employed (with di- and higher functionality isocy- 
anates taking advantage of the difference in reactivity of the amine over the hydroxy I group, or with monoisocyanates 
reacting with the amine preferentially or with both the amine and the hydroxyl groups). Examples of this include eth- 
anolamine, diethanolamine, and the like. 

[0032] Additionally, amides or other nucleophile containing compounds can be reacted with the isocyanates (mono, 
55 dj t and the like). Some examples include: urea, oleamide, stearamide, or the like. 

[0033] Preferred precursors to the urethane resins and urethane/urea resins of the present invention include mono-, 
di- and other poly-isocyanates. Examples of monoisocyanates include octadecylisocyanate; octyl isocyanate; butyl and 
t-butylisocyanate; cyclohexyl isocyanate; adamantyl isocyanate; ethylisocyanatoacetate; ethoxycarbonylisocyanate; 
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« mondodnc (used mg alcohol, a po W and MxUaos tr.. re of : andta (6) a mix^ uralhan^ Zf^rS 
th 6 fhi h 9 Compos,,,on - Preferab 'V. total amount of mixed urethane/urea resin or es^s in 

ESfESE T» f»« naoa«a„ ,ola h ,'aoh a ^SSSS 

urethane res.ns and urethane/urea res,ns, along with two other critical ingredients. These three critical ingredients 
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can be supplemented with (one or more) optional ingredients to prepare commercial phase change carrier composi- 
tions. The urethane resins and mixed urethane/urea resin materials of the current invention are tailored to have the 
desirable properties mentioned above when used in the carrier composition of the inks of the present invention by 
varying one or more of the readily available commodity chemical precursors. 

s [0043] The phase change carrier compositions of the current invention producing an improved magenta may be used 
in combination with certain dyes that are compatible with the carrier. These dyes are generally known as Rhodamine 
dyes. Examples of this group that are pertinent to this invention are Solvent Red 49 and Solvent Red 127. 
[0044] The third critical ingredient of the present invention is at least one organic sulfonic acid compound. The organic 
sulfonic acid employed to develop the magenta colorant of the present invention can include any suitable phase change 

10 ink carrier soluble class of organic sulfonic acids. Specifically, aromatic sulfonic acids, substituted aromatic sulfonic 
acids, and alky I and linear alkyl based sulfonic acids can be employed. Of the aromatic sulfonic and substituted aromatic 
sulfonic acids, alkyl substituted aromatic and linear alkyl substituted aromatic sulfonic acids exhibit particular utility. Of 
the alkyl and linear based sulfonic acids, lauryl sulfonic acid and other long chain fatty sulfonic acids are preferred. 
More preferably, the organic sulfonic acid compound is an alkyl benzene sulfonic acid. Most preferably, the organic 

15 sulfonic acid compound is a para-toiuene-sulfonic acid, dodecylbenzenesulfonic acid or diphenylether disulfonic acid. 
[0045] The amount of organic sulfonic acid compound is preferably from about 2% to about 1 00% by weight of total 
magenta colorant material in the ink. More preferably, this amount is from about 5% to about 30%, by weight of the 
total magenta colorant material in the ink. The amount of magenta colorant material in the ink is from about 0. 1 to about 
10% by weight of the total weight of the ink. A more preferred amount of magenta colorant material in the ink if from 

20 about 0.5 to about 5% by weight of the total weight of the ink. The most preferred amount of magenta colorant material 
in the ink is from about 1% to about 3% by weight of the total weight of the ink. 

[0046] This invention is also pertinent to the types of phase change inks for use in direct and indirect transfer printing 
systems are described in U.S. Patent Nos. 4,889,560 and 5,372,852. These inks consist of a phase change ink carrier 
composition comprising one or more fatty amide-containing materials, usually consisting of a mono-amide wax and a 

25 tetra-amide resin, one or more tackifiers, one or more plasticizers and one or more antioxidants, in combination with 
compatible colorants. A preferred tetra-amide resin is a dimer acid based tetra-amide that is the reaction product of 
dimer acid, ethylene diamine, and stearic acid. The typical mono-amide is stearyl stearamide. A preferred tackifier 
resin is a glycerol ester of hydrogenated abietic (rosin) acid and a preferred antioxidant is that provided by Uniroyal 
Chemical Company under the tradename Naugard 445. 

30 [0047] Many other patents, including the aforementioned representative examples, describe other materials for use 
in phase change ink jet inks. As described earlier, these other materials can include paraffins, microcrystalline waxes, 
ester waxes, amide waxes, fatty acids, fatty alcohols, fatty amides and other waxy materials, sulfonamide materials, 
resinous materials made from different natural sources (tall oil rosins and rosin esters are an example) and many 
synthetic resins, oligomers, polymers, co-polymers, and ionomers. It will be obvious to those skilled in the art that the 

35 phase change carrier composition of this invention could optionally contain any of the optional other materials. 

[0048] The aforementioned U.S. Patent No. 5,496,879 and German patent publications DE 4205636AL and DE 
420571 3AL, assigned to Siegwerk Farbenfabrik Keller, Dr. Rung and Co., describe materials used for phase change 
or hot melt gravure printing. It will be obvious to those skilled in the art that the materials of this current invention could 
be compatible with those materials and could also be used in that application or other similar printing methods that 

40 employ hot melt ink technology. 

[0049] The inks of the present invention can be equally well employed in apparatus for direct or indirect (offset) 
printing applications. When empbyed in direct printing applications a suitable method of printing or producing a layer 
of a phase change colored ink directly on the surface of a substrate can comprise: 

45 (t) forming a phase change ink composition in the solid phase, comprising an admixture of (a) a phase change 

carrier composition containing at least one isocyanate-derived resin or wax ; (b) at least one compatible phase 
change magenta colorant material; and (c) at least one organic sulfonic acid compound. 

(2) transferring the solid phase, phase change colored ink composition to a phase change ink application means 
or print head; 

so (3) raising the operating temperature of the application means or print head to a level whereby a liquid phase, 

phase change colored ink composition is formed; 

(4) providing a substrate in proximity to the application means; 

(5) applying a predetermined pattern of the liquid phase, phase change colored ink composition to at least one 
surface of the substrate; and 

55 (6) lowering the temperature of the applied ink composition to form a solid phase, phase change ink pattern on 

the substrate. 

An appropriate direct printing process is described in greater detail in U.S. Patent No. 5,195,430. 
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[0050] 
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15 



can comprise: " naceoT a su °stratebytransferr,ng from an intermediate transfer surface 

(1 ) forming a phase change ink composition in the solid nhM . 

carrier composition containing at least one tooZSZ^S!™"* "! M ™ °' (a) a phase chan 9 a 
change magenta colorant material; and (c, a 3 onetZS 7 °' T ' (b) at ,eas, compatible phase 

(2) transferring the solid phase oh , 9 0,0 Sulfon,c acid compound, 
or a print head'; ^ ^ Cha ^ colored "* ^position to a phase change ink app.icatton means 

^ ° f ^ * a - *-* a ,i qu . phase, 

20 an increase in stress when compressive forces ar^niS 1 , ma " eable t0 Spread and de form without 

sufficient internal cohes^e strength to avoi^h^ * the second gating temperature, and 

Posi,ic.istransfer^^ 

- s x^izt^z ssKssr ribed in 9reater de,an ^ — « 

A., parts and percentages are by weigh, Si K2£2S1 LTZ e , *? 1 ,0 " 0Win9 ^"P"* and ^-0., 
II .stobe noted that while the following examples Z^^^^?T US ^ 6eXpt ^ &X ^ < ^^■ 
^mp\ e , s onfy i\ius\ra»,e y 0nVonecoloran, ' ,t,s to ^ understood that each individual 

Example 1 (comparative) 

^■nkMadePromnr^l^nn i jd^xj^^^ 

[0053] In a stainless steel beaker were rnmhir^ ooo 

5 830.942. 228 grams oftheure,hane*rea^ <™ Sample 5 of US Paten, No 

s earamide waxi, and 1 .9 grams of Uniroyal NauZ Xt^J^T ^ 515 9famS ° f Wi,co S-180 steary. 
at 125-C in an oven, then blended by stirrino in a^mrT^ " ThS ma,erials were melted »<» about 3 hours 

base was added 2.90 grams of SoSZw ^JCS JTV? * - * •» molten Z 

was then stirredforan additional 2 hours a, 125-C ?he iS was,nen7»! ^ ^ ^ The r6SUttin 9 ™8«* in « 
(available from Mott Mettalurgical) using a 2u filter at 5«i ^ *? ?k thr ° Ugh 3 heated < 125 ° C ) M °« a PParatus 
.0 form ink sticks. This final magenta ink £££ ^^ZTtT" '* m ° ,dS 3 " d a,,0Wed 
abou, !3.8 CPs a, 140»C as measured by a FerranTshir.^ V PhySiCal pr ° perties viscosity of 

as measured by differential scanning calorimetryus nq a ? uP o^^ ^eter, and a melting point a, abou, 91'C 
The spectra, strength o, this ink wa! Lasu^ 2£ ^SSSSS^STT ' ^ T9 °' ,hiS ink Was not meas "ed. 
555 nm as measured by dilution in n-butanol using pSf F T l * ^f* ance u "«s per gram at a lambda^ of 
was pteced in a Phaser® 340 printer, which uses an SJSS^JSf* ™ T ^^omete^^ 
head temperature of 140- C, a drum temperature o, W C^ ST 9 T*** ThS ink " B8 printed usin 9 a P™* 
p --'-d,oh™^ 



30 



35 



40 



55 



3 Intra,**! Pi nk SGLB - Dye available J ci^ TfT* ° ,0xM ' Connectot. 
< Nep.n Red Base NB 543 LD • Dye .^^^0^^^ 
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Example 2 

Magenta Ink Made From Urethane/Urea Resins, Amide Wax, Mixed Magenta Dyes and 0.48% Alkybenzene Sulfonic 
Acid Additive 

5 

[0054] In a stainless steel beaker were combined 228 grams of urethane resin from Example 5 of US Patent No 
5,830, 942, 228 grams of the urethane/urea resin from Example 2 of the same patent, 51 5 grams of Witco S-1 80 stearyl 
stearamide wax 1 , and 1.9 grams ofUniroyal Naugard 445 antioxidant 2 . The materials were melted for about 3 hours 
at 125°C in an oven, then blended by stirring in a temperature controlled mantle for nr. at 125° C. To the molten ink 

10 base was added 2.90 grams of Solvent Red 1 27 dye 3 , 1 9.2 grams of Solvent Red 49 dye 4 and 4.8 grams of dodecyl- 
benzene sulfonic acid 5 . The resulting magenta ink was then stirred for an additional 2 hours at 125°C. The ink was 
then filtered through a heated (1 25°C) Mott apparatus (available from Mott Mettalurgical) using a 2\x filter at 5psi. The 
ink was then poured into molds and allowed to solidify to form ink sticks. This final magenta ink product was charac- 
terized by the following physical properties: viscosity of about 13.8 cPs at 140° C as measured by a Ferranti-Shirley 

15 cone-plate viscometer, and a melting point at about 91 °C as measured by differential scanning catorimetry using a 
DuPont 2100 calorimeter. The Tg of this ink was not measured. The spectral strength of this ink was measured as 
about 3552 milliliters Absorbance Units per gram at a lambda^, of 555 nm as measured by dilution in n-butanol using 
a Perkin-Elmer Lambda 25 UV/VIS spectrophotometer. This ink was placed in a Phaser® 340 printer which uses an 
offset transfer printing process. The ink was printed using a print head temperature of 140° C, a drum temperature of 

20 60° C and a paper preheat temperature of 60° C. The finished prints were found to have a color value as measured 
in an ACS spectrophotometer of L*= 53.4, a*= 80.33, and b*= -28.8. 

Example 3 

25 Magenta Ink Made From Urethane/Urea Resins, Amide Wax, Mixed Magenta Dyes and 0.68% Alkybenzene Sulfonic 
Acid Additive. 

[0055] In a stainless steel beaker were combined 228 grams of urethane resin from Example 5 of US Patent No 
5,830,942, 228 grams of the urethane/urea resin from Example 2 of the same patent, 515 grams of Witco S-1 80 stearyl 

30 stearamide wax 1 , and 1.9 grams of Uniroyal Naugard 445 antioxidant 2 . The materials were melted for about 3 hours 
at 125° C in an oven, then blended by stirring in a temperature controlled mantle for 14 hr. at 125°C. To the molten ink 
base was added 2.90 grams of Solvent Red 127 dye 3 , 19.2 grams of Solvent Red 49 dye 4 and 6.8 grams of dodecyl- 
benzene sulfonic acid 5 . The resulting magenta ink was then stirred for an additional 2 hours at 125° C. The ink was 
then filtered through a heated (1 25°C) Mott apparatus (available from Mott Mettalurgical) using a 2\x filter 5psi. The ink 

55 was then poured into molds and allowed to solidify to form ink sticks. This final magenta ink product was characterized 
by the following physical properties: viscosity of about 13.8 cPs at 140 °C as measured by a Ferranti-Shirley cone- 
plate viscometer, and a melting point at about 91 °C as measured by differential scanning calorimetry using a DuPont 
2100 calorimeter. The Tg ofthis ink was not measured. The spectral strength of this ink was measured as about 3484 
milliliters Absorbance Units per gram at a lambda,^ of 555 nm as measured by dilution in n-butanol using a Perkin- 

^o Elmer Lambda 25 UV/VIS spectrophotometer. This ink was placed in a Phaser® 340 printer, which uses an offset 
transfer printing process. The ink was printed using a print head temperature of 140°C, a drum temperature of 60° C 
and a paper preheat temperature of 60° C. The finished prints were found to have a color value as measured in an 
Applied Color Sciences colorimeter of L*= 51.2, a*= 81.4, and b*= -28.7. 

45 Example 4 

Magenta Ink Made From Urethane/Urea Resins, Amide Wax, Mixed Magenta Dves and 0.28% Alkvbenzene Sulfonic 
Acid Additive. 

so [0056] In a stainless steel beaker were combined 228 grams of urethane resin from Example 5 of US Patent No 
5,830,942, 228 grams of the urethane/urea resin from Example 2 of the same patent, 51 5 grams of Witco S-1 80 stearyl 
stearamide wax 1 , and Uniroyal Naugard 445 antioxidant 2 . The materials were melted for about 3 hours at 125°C in an 
oven, then blended by stirring in a temperature controlled mantle for hr. at 1 25°C. To the molten ink base was added 
2.90 grams of Solvent Red 127 dye 3 , 19.2 grams of Solvent Red 49 dye 4 and 2.8 grams of dodecylbenzene sulfonic 

55 1 Kemamide S-1 80 - Stearyl Stearamide available from Witco Chemical Company of Memphis, Tennessee. 

2 Naugard 445 * Antioxidant available from Uniroyal Chemical Company of Oxford, Connecticut. 

3 Intraplast Pink 5GLB - Dye available from Crompton and Knowles Co., Reading. Pennsylvania. 

4 Neptun Red Base NB 543 LD - Dye available from BASF Co., Renssatear, New York. 

5 Biosoft S-1 00 - Acid available from Stepan Co., North field, Illinois. 
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into molds and allowed to My o To m ^ ^^fiSZS ) * * * ^ Th6 ink then P° ured 
Physical properties: viscosity of abomTs 8 c Ps ^ S£2 ST h"k P ^ Charac,eri2ed b * •» ***«0 
and a melting point at about 91*0 asmeasured b^L^T 3 Ferran,i - Shir,e y c ««e-plate viscometer, 

The Tg of this ink was not measured tZZZ^Z^TZ 9 USmg 3 DuPom 2100 

ance Units per gram at a lambda o 55 Z ! t 9 1 "* measUred as about 3533 m«K««e^ Absorb- 
UV/VIS spectrophot^eterfelXTd SSTf 'l"^ 0 ' 3 Perki "- Elmef ^ ^5 
The ink was printed using a print he2 ^Z^2^^^*^"^^ r '^l««"- 
temperature of 60' C. Th.fci^XlSS^ to h^.^^ temPera,Ure * 6 °° C ^ 3 ^ P' eheat 
of L*=56.0, a*=77.4. and b*=-28.2. ValUe 38 measured i" ^ ACS spectrophotometer 



Example 5 



Magenta Ink Made From Ur ethane/Ura R o g inc Amide Wfe* m^uo^ . ^ 

Acid Additive 1 m ' de Wax ' Mlxed Mao^nta Dves and 9 4 % Alkvben7ene SnHon.. 

[0057] In a stainless steel beaker were combine ooa nrBm . 

5.830,942,228 grams of theurethane/ur^st^San^^ ^ EX3mP ' e 5 °' US Pa,6nt N ° 

stearamide waxi, and 1.9 grams of Uni "a Z uZ^toJZfZ T f 15 9 ramsof W « c °S-180 S teary. 
at 125'C in an oven, then blended by stirrino m l^Z JT Ttl W6re mel,ed ,or about 3 hours 

base was added 2.90 grams of Soh/ent riTd 127 dv^^Q P n m3n,,e ,0f * hr 3t 125 ° C To 1he ™ 

benzene sulfonic acid? The resuBin mToenta ink t ^ef^ 49 3nd 241 9 rams of 

then filtered through a heated 1^1S!Z^^ZS!T T'™* 2 h0UW - 125 ° C ' ink * as 
ink was then poured into molds and a low* to Sv C ?^l™^*™ Uf g>czr) ^ing a 2u fitter at 5psi. The 
termed by the following physical propel ^ 0 °aS 3 8 c^aM^r ' "* ^ W3S ^ 

cone-plate viscometer, and a melting point at abou^r ,c U l ! ° 38 measured b V a Ferranti-Shirley 
DuPont 2100 calorimeter. The Tg of Z w wat not mea^ T"* by dWerenttel 8Cannin 9 using a 

about 3417 milliliters Absorbance Unit mL^alSST^ IS?"** ° f ,WS ** measured as 

a Perkin-Elmer Lambda 25 WNlS^ZSS^Tt^ !™ by di ' Uti0n in n - buta "° l usin 9 

offset transfer printing process ^E2£E?£ ' ^ h 3 340 P rinter *** usa * a " 

60' C and a paper pinea, t^^^TeS^SiS^ •"TTT - " W C ' 3 * Um ,emperatUre ° f 
in an ACS spectrophotometer of L- 45 2 a- 79 8 an^* 22 3 ^ * ^ 3 COl0r V3lUe 38 mea8Ured 



Example 6 



ZlZl^^J:'?.^** T " ffi "'"-"" — — .n- — n 

[0058] In a stainless steel beaker heated to ahm it uno , L 

ink base similar to that described in ^3^ ^^ S° "T? " 3 *" ^ 
of Solvent Red 127 dyei, 2.80 grams of Solvent Red 4Q ^Lf '-SS 1160 ' nk ba8e added 0 41 9 rams 

mixture was stirred for about ^SS^^S^S *"* " dodec ^ ,benze " e su »°nic acicP. This 
(110- C) Mot, apparatus available Irom^eWu^JZZZ T^T. ? *" ^ ,hr0U 9 h a heated 
into molds and a.lowed to solidify to foZL sticks tS Z 9 T 3 fi ' ter 3t 15 P8i The ink was ,hen P 0 "^ 
Tables I and II betow in the CompaVa ^4 88 Charac,erized b V the Performance features listed in 



1 ai060fl t 1 "? • avatob te from Stepan Co.. NorthfieW. lUinois 
Kemamide S-1 60 - Steaiyl Stearamide available from Wileo r h- m i~.i r- 
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Example 7 

Magenta Ink Made From Urethane/Urea Resins, Amide Wax, Plasticizer, Mixed Magenta Dyes and 1.87% 
Diphenylether Disulfonic Acid Additive. 

s 

[0059] In a stainless steel beaker were combined 476.4 grams of urethane resin from Example 5 of US Patent No 
5,830,942, 476.6 grams of the urethane/urea resin from Example 2 of the same patent, 805.9 grams of Witco S-180 
stearyl stearamide waw 1 , 97.96 grams of Monsanto Santicizer S 278 plasticizer and 3.70 grams of Uniroyal Naugard 
445 antioxidant 2 . The materials were melted for about 3 hours at 125°C in an oven, then blended by stirring in a 

10 temperature controlled mantle for 3 hr. at 110°C. To the molten ink base was added 5.56 grams of Solvent Red 127 
dye 3 , 37.72 grams of Solvent Red 49 dye 4 and 1 .87 grams of Dowfax 2AO diphenylether disulfonic acid 5 . The magenta 
ink was then stirred for an additional 2 hours at 110°C. The ink was then filtered through a heated (110 °C) Mott 
apparatus (available from Mott Mettalurgical) using a #3 Whatman filter at 15 psi. The ink was then poured into molds 
and allowed to solidify to form ink sticks. The Tg of the final ink was not measured. The spectral strength of this ink 

*5 was measured in n-butanol as about 3447 milliliters* Absorbance Units per gram at a lambda,,^ of 546 nm. This ink 
was placed in a Phaser® 340 printer which uses an offset transfer printing process. The ink was printed using a print 
head temperature of 1 40°C, a drum temperature of 48°C and a paper preheat temperature of about 60° C. The finished 
prints were found to have a color value as measured in an ACS spectrophotometer of L*= 53.91 , a*= 84.37, and b*= 
-34.11. 

20 

Example 8 

Magenta Ink Made From Urethane/Urea Resins, Amide Wax, Mixed Magenta Dyes and 0.25% p-Toluene Sulfonic Acid 
Additive. 

25 

[0060] In a stainless steel beaker were combined 100 grams of urethane resin from Example 5 of US Patent No 
5,830,942, 1 00 grams of the urethane/urea resin f rom Example 2 of the same patent, 200 grams of Witco S-1 80 stearyl 
stearamide wax 1 , and 0.8 grams of Uniroyal Naugard 445 antioxidant 2 . The materials were melted for about 3 hours 
at 125°C in an oven, then blended by stirring in a temperature controlled mantle for 3 hours at 110°C. To the molten 

30 ink base was added 1.2 grams of Solvent Red 127 dye 3 , 8.0 grams of Solvent Red 49 dye 4 and 1.1 grams of p- 
toluenesulfonic acid 5 . The magenta ink was then stirred for an additional 2 hours at 110° C. The ink was then filtered 
through a heated (110°C) Mott apparatus (available from Mott Mettalurgical) using a #3 Whatman filter at 15 psi. The 
ink was then poured into molds and allowed to solidify to form ink sticks. The ink was characterized by the following 
physical properties: viscosity of 14.0 cPs at 140° C and a Tg of 32°C as measured by Dynamic Mechanical Analysis 

35 using a Rheometrics Solids Analyzer (RSAII). The melting point of this sample was not measured. The spectral strength 
of this ink was measured in n-butanol as about 3470 milliliters Absorbance Units per gram at a lambda^^ of 550 nm 
using a Perkin Elmer Lambda 25 UV/VIS spectrophotometer. This ink was placed in a Phaser® 340 printer which uses 
an offset transfer printing process. The ink was printed using a print head temperature of 140° C, a drum temperature 
of about 60° C and a paper preheat temperature of about 60° C. The finished prints were found to have a color value 

40 as measured in an ACS spectrophotometer of L*= 54.5, a*= 79.6, and b*= -28.44. 

Comparative Tests 

Comparative Test A: Dye Diffusion 

45 

[0061] A sample of the magenta ink described above in Example 6 was placed in a phase change printer along with 
complementary cyan, yellow and black inks similar to those described in Example 3 of U.S. Patent No. 5,372,852. A 
test image was printed which contained several test panels. A typical test panel in the test image was composed of 
from about forty to one hundred percent of the test area being covered by a first color and about forty percent of the 
so test area being covered by a second color. The CIE L*a*b* values of the test panels were measured on an Applied 
Color Systems Spectrophotometer. The test images were placed in an oven maintained at 45°C and after 336 hours, 
the CIE L*a*b* values were redetermined. The AE values of the test panels were calculated according to well-known 
procedures. The table below represents the results of this test. Control samples were also printed using a magenta 

1 Kemamide S-180 - Stearyl Stearamide available from Witco Chemical Company of Memphis, Tennessee. 
55 2 Naugard 445 - Antioxidant available from Uniroyal Chemical Company of Oxford, Connecticut. 

3 Intraplast Pink 5GLB - Dye available from Crompton and Knowles Co.. Reading, Pennsylvania. 

4 Neptun Red Base NB 543 LD - Dye available from BASF Co., Renssalear, New York. 

5 Santicizer S278 - Plasticizer available from Monsanto Chemical Company, St. Louis, Missouri. 
5 p- Toluene Sulfonic Acid • available from Aldrich Chemical Company, Milwaukee. Wisconsin. 
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phase change ink as described in Example 3 of U.S. Patent No. 5.372,852. 







Tests Panel 




Magenta Ink 




Printed Test Panel 


Cyan 


Composition 
Magenta 


Yellow 


AE (Example 6) 


AE (Example 3, US Patent 
5,372,852) 


1 

2 
3 
4 


40 
0 

100 
0 


40 
40 
40 
40 


0 

40 

0 

100 


3.46 
5.53 
7.31 
10.01 


18.34 
10.12 
21.53 
14.81 



Comparative Test B: Color Development 



TABLE il 



CIE values 


Magenta Ink (Example 6) 


Magenta Ink (Control) 


L* 


50.27 


58.01 


a* 


80.16 


71.26 


b* 


-33.31 


-28.45 


C* 


86.8 


76.73 




337.4 


. 338.2 



Comparative Test C: Enhanced Lightfastness 

A^™L D LT' ,a ' to " " m ' ,ms ^ " p ' Wed •»*- <*—*>• «■*. *~* - 



[0064] 



TABLE III 



Test Ink Example 


%DDBSA 


L* 


a* 


b* 


1 


0% 


66.3 


61.1 


-18.9 


2 


0.28% 


56.0 


77.4 


-28.2 


3 


0.48% 


53.4 


80.3 


-28:8 


4 


0.68% 


51.2 


81.4 


-28.7 


5 


2.4% 


45.2 


79.8 


-27.3 
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[0065] While the invention has been described above with reference to specific embodiments thereof, it is apparent 
that many changes, modifications and variations can be made without departing from the inventive concept disclosed 
herein. 

5 

Claims 

1. A phase change ink composition comprising in combination: 

10 (a) a phase change carrier composition; 

(b) at least one compatible phase change magenta colorant material; and 

(c) at least one organic sulfonic acid compound. 

2. A phase change ink composition as claimed in claim 1 wherein said organic sulfonic acid compound is an aromatic 
is sulfonic acid, a substituted aromatic sulfonic acid, an alkyl based sulfonic acid, a linear alkyl based sulfonic acid 

or mixtures thereof. 

3. A phase change ink composition as claimed in claim 2 wherein said organic sulfonic acid compound is an alkyl 
benzene sulfonic acid, dodecylbenzenesulfonic acid or diphenyl disulfonic acid . 

20 

4. A phase change ink composition as claimed in any preceding claim wherein the amount of organic sulfonic acid 
compound is about 2% to about 100%, by weight of the total magenta colorant material in the ink. 

5. A phase change ink composition as claimed in any preceding claim wherein said phase change carrier composition 
25 comprises: 

(a) a urethane resin that is the reaction product of at least one alcohol and an isocyanate, wherein the alcohol 
is a monohydric aliphatic alcohol, a monohydric aromatic alcohol, a monohydric aliphatic/aromatic alcohol, a 
monohydric fused ring alcohol, a polyol or mixtures thereof; and/or a mixed urethane/urea resin that is the 

30 reaction product of at least one alcohol, an isocyanate and at least one amine; and 

(b) at least one mono-amide. 

6. A phase change ink composition as claimed in claim 5 wherein the isocyanate employed in making the urethane 
resin is a monoisocyanate, a diisocyanate, a triisocyanate, a copolymer of a diisocyanate or a copolymer of a 

35 triisocyanate. 

7. A phase change ink composition as claimed in claim 6 wherein the isocyanate is isophorone diisocyanate. 

8. A phase change ink composition as claimed in any of claims 5 to 7 wherein the at least one alcohol employed in 
40 making the urethane resin is hydroabietyl alcohol, octylphenol ethoxylate or octadecyl alcohol. 

9. A phase change ink composition as claimed in any of claims 5 to 8 wherein the at least one alcohol employed in 
making the mixed urethane/urea resin is a monohydric aliphatic alcohol, a monohydric aromatic alcohol, a mono- 
hydric aliphatic/aromatic alcohol, a monohydric fused ring alcohol, a polyol or mixtures thereof. 

AS 

10. A phase change ink composition as claimed in claim 9 wherein the alcohol is hydroabietyl alcohol, octylphenol 
ethoxylate or octadecyl alcohol. 

11. A phase change ink composition as claimed in any of claims 5 to 10 wherein the isocyanate employed in making 
50 the mixed urethane/urea resin is a monoisocyanate, a diisocyanate, a triisocyanate, a copolymer of a diisocyanate 

or a copolymer of a triisocyanate. 

12. A phase change ink composition as claimed in any of claims 5 to 11 wherein the at least one amine employed in 
making the mixed urethane/urea resin is an aliphatic monoamine, an aromatic monoamine, an aliphatic/aromatic 

55 monoamine, a fused right system monoamine, a multifunctional monoamine or a hydroxyl/amino containing com- 

pound. 

13. A phase change ink composition as claimed in claim 12 wherein the amine is octadecyl amine. 
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17. A phase change ink composition as claims , 
(2) transferring said solid phase nh*c* ^ 

on the substrate. ^ 3pp,,ed ,nk composition to form a solid phase oh a « „ 

pnase > phase change ink pattern 

(1 ) employmg in a printing apparatus a nh ac k 

S^S-S? ^CUS£^~ «« — comprising an ad- 
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